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Executive Summary

Under the Clean Air Act, EPA implements several regulations that affect power plants, including the Acid
Rain Program (ARP), the Cr&tate Air Pollution Rule (CSAPR) and CSAPR Update, and the Mercury and
Air Toxics Standards (MATS). These programs require fosdiréaeélectric generating units to reduce
emissions of sulfur dioxide (90nitrogen oxides (N£P, and hazardous air pollutants (including mercury
(Hg)) to protect human health and the environmefhis reporting year marks the third year of CSAPR
implementation, the twentysecondyear of ARP, and the first year of MATS implementation in which

the majority of sources were required to report emissions for the full year. This report summarizes
annud progress through 2017, highlighting data that EPA systematically collects on emissions for all
three programs, on compliance, and environmental effects for ARP and CSAPR. Transparency and data
availability are a hallmark of these programs, and a coroeesof their success.

Sulfur dioxide, nitrogen oxides, and hazardous air pollutants, including mercury, are fossil fuel
combustion byproducts that impact public health and the environment.&8@ NQ, and their sulfate
and nitrate byproducts, are transped and deposited as acid rain at levels harmful to sensitive
ecosystems in many areas of the country. These pollutants also contribute to the formation of fine
particles (sulfates and nitrates) and ground level ozone that are associated with significaau h
health effects and regional haze. Atmospheric mercury deposition accumulates in fish to levels of
concern for human health and the health of fishting wildlife.

The Acid Rain Program, CSAPR, CSAPR Update and MATS have delivered substantialiredoetern
sector emissions of SANQ, and hazardous air pollutants, along with significant improvements in air
guality and the environment. In addition to the demonstrated reductions achieved by the power sector
emission control programs described ingheport, S@ NG, and hazardous air pollutant emissions

have declined steadily in recent years due to a variety of power industry trends that are expected to
continue.

2017 ARP, CSAPR and MATS at a Glance

1 Annual S@emissions:
CSAPR1.2 million tong87 percent below 2005)
ARP- 1.5 million tons (91 percent below 1990)

1 Annual NG emissions
CSAPRO0.8 million tons (69 percent below 2005)
ARP- 1.2 million tons (81 percent below 1990)

CSAPR 0zone season NEnissions:420,000 tons (53 percent below 2005)

Compliance100 percent compliance for power plants in the markesed ARP and CSAPR
allowancetrading programs.

1 Emissions reported under MATS:
Mercury - 4 tons (86 percent below 2010)
Acid gases 4,831 tons (96 peent below 2010)
Non-mercury metals- 221 tons (81 percent below 2010)

Executive Summary Page2 of 68
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Chapter 1: Program Basics

The Acid Rain Program (ARP), the C&iate Air Pollution Rule (CSAPR), and the CSAPR Update are
implemented through cap and trade programs designed to reduce emissions of sulfur dioxide&O
nitrogen oxides (N&) from covered power plant&stablished under Title IV of the 1990 Clean Air Act
Amendments, the Acid Rain Program was a landmark nationwide cap and trade program, with a goal of
reducing the emissions that cause acid rain. The undgspsuccess of the program in achieving

significant emission reductions in a cegfective manner led to the application of the marketsed cap

and trade tool for other regional environmental problems, namely interstate air pollution transport, or
pollution from upwind emission sources that impacts air quality in downwind afidesinterstate

transport of pollution can make it difficult for downwind states to meet heditsed air quality

standards for regional pollutants, particularly PAnd ozone. BA first employed trading to address
regional criteria pollution in the N(Budget Trading Program (NBP), which helped northeastern states
address the interstate transport of N@®@missions causing ozone pollution in northeastern states. Next,
NBP was effdively replaced by the ozone season ftogram undeithe Clean Air Interstate Rule
(CAIR)which required further summertime N@mission reductions from the power sector, and also
required annual reductions of N@nd S@to address PMstransport. In response to a court decision on
CAIRCSAPR replaced CAIR beginning in 2015 and continued to reduce anrarad SIQt emissionsas

well as seasonal N@missions, to facilitate attainment of the fine particle and ozone NAAQS. Most
recently, implementation of CSAPR Update began in 2017. CSAPR Update further reduces seasonal NO
emissions to help states attain and maintain a newamngzNational Ambient Air Quality Standards
(NAAQS).

The Mercury and Air Toxics Standards (MATS) set limits on emissions of hazardous air pollutants from
covered power plants. EPA published the final standards in February 2012, and the compliance
requiremerns generally went into effect in April 2015. with extensions for some plants until April 2016
and a small number until April 2017. As such, 2017 is the first full year for which the vast majority of
sources covered by MATS have reported emissions dateet&PA.

Highlights

Acid Rain Program (ARP): 1995 - present

1 ARP began in 1995 and covers fossil-fiue power plants across the contiguous United States.
ARP was established under Title IV of the 1990 Clean Air Act Amendments and is designed to
reduce S@and NQ emissions, the primary precursors of acid rain.

T ¢KS ! wt chasedySioddf} afditrade program sets an annual cap on the total amount of
SQ that may be emitted by covered electricity generating units (EGUs) throughout the
contiguous U.S. Than&l annual S@emissions cap was set at 8.95 million tons in 2010, a level of
about onehalf of the emissions from the power sector in 1980.

1 NO«reductions under ARP are achieved through atzeed approach that applies to a subset
of coaHired EGUs.

Chapter 1: Program Basics Page7 of 68
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Cross-State Air Pollution Rule (CSAPR): 2015 - present
1 CSAPR addresses regional interstate transport of fine particle and ozone pollution for the 1997
ozone andPMsNAAQS and the 2006 RMNAAQS. In 2015, CSAPR required a total of 28
eastern states toeduce S@emissions, annual N@missions and/or ozone season NO
emissions. Specifically, CSAPR required reductions in annual emissiopsamd SIQ from
power plants in 23 eastern states and reductions ok B@issions during the ozone season
from power plants in 25 eastern states.

1 CSAPR includes four separate cap and trade programs to achieve these reductions: GSAPR SO
Group 1 and Group 2 trading programs, CSAPRANQual trading program, and CSAPBN
Ozone Season Group 1 trading program.

Cross-State Air Pollution Rule Update (CSAPR Update): 2017 - present

1 CSAPR Update was developed to address regional interstate transport for the 2008 ozone
NAAQS and to respond to the July 2015 court remand of certain CSAPR o0zone season
requirements.

9 Starting in Mg 2017, CSAPR Update began further reducing ozone seas@nii&3ions from
power plants in 22 states in the eastern U.S.

1 CSAPR Update achieves these reductions through the CSARRM® Season Group 2 trading
program. The total CSAPR Update budget exjtied sum of the individual state budgets for
those states included in the program. The CSAPR Update budget is set at 316,464 tons in 2017.

CSAPR and CSAPR Update Budgets

1 The total CSAPR and CSAPR Update budget for each of the five trading prograntbeguals
of the individual state budgets for those states affected by each program. In 2017, some original
CSAPR budgets tightened, particularly in the &®@up 1 program. Also, CSAPR Update replaced
the original CSAPR o0zone seasonr pt@gram for most stees. The total budget for each
program was set at the following level in 2017:

o SQGroup 1¢ 1,372,631 tons

SQ Group 2¢ 597,579 tons

NO«Annualg 1,069,256 tons

NO«Ozone Season Group; 24,041 tons
NO«Ozone Season Group;316,464 tons

Mercury and Air Toxics Standards (MATS)

1 EPA announced standards to limit mercury, acid gases, and other toxic pollution from power
plants in December 2011 (published in February 2GRN provided the maximumygar
compliance period so sources were generallyuieeg to comply no later than April 16, 2015.
Some sources obtained a oiear extension from their state permitting authority, allowed
under the CAA, and so, were required to comply with the final rule by April 16, 2016.

O O O O

The CSAPR NOzone Season Group 1 program applies only to sources in Georgia.

Chapter 1: Program Basics Page8 of 68
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1 Units subject to MATS musbmply with emission rate limits for certain hazardous air pollutants
(or surrogates). There are several ways to demonstrate compliance, including the use of
continuous monitoring or through periodic measurement of emissions. Some units may choose
to demorstrate compliance through periodic performance tests.

9 This 2017 progress report only provides data from affected sources that submitted hourly
emissions data in 201Wnits not reporting data (e.g. those monitoring using periodic testing)
are not includedn this report.

Background Information

Power Sector Trends

The widespread and dramatic emission reductions in the power sector over the last few decades have

come about from several factors, including changes in markets for fuels and electricity as well as

regulatory programs. While most cefided electricity generation comes from sources with state of the

art emission controls, broad industry shifts from ctiedd generation to gafired generation as well as

increases in zeremitting generation sourcealso have reduced power sector emissions. Market

factors, reduced electricity demand, and policy and regulatory efforts have resulted in a notable change

Ay GKS fFrad RSOFRS (2 GKS O2dzyiNEBEQ&a 20SNIff 3ISYySN
generdion increased while codlred generation decreased.

Looking ahead, the price of natural gas is expected to remain low for the foreseeable future as
improvements in drilling technologies and techniques continue to reduce the cost of extraction. In
addition, the existing fleet of codired EGUs is aging and there are very few new-figal generation

projects under development. With a continued (but reduced) tax credit and declining capital costs, solar
capacity is projected to grow through 2050, white tredits that phase out for plants entering service
through 2024 provide incentives for new wind capacity in the #eem. Some power generators have
announced that they expect to continue to change their generation mix away frordficedlgeneration

and toward naturalgas fired generation, renewables, and more deployment of energy efficiency
measures. All of these factors, in total, have resulted in declining power sector emissions in recent years,
a trend that is expected to continue going forward.

Acid Rain Program

Title IV of the 1990 Clean Air Act Amendments established ARP to address acid deposition nationwide by
reducing annual Sand NQemissions from fossil fudired power plants. In contrast to traditional
command and control regulatory miebds that establish specific emissions limitations, the ARP SO
program introduced a landmark allowance trading system that harnessed the economic incentives of
the market to reduce pollution. This markbased cap and trade program was implemented in two
phases. Phase | began in 1995 and affected the most pollutindgpuaaihg units in 21 eastern and
midwestern states. Phase Il began in 2000 and expanded the program to include other units fired by
coal, oil, and gas in the contiguous U.S. Under PhaSerigress also tightened the annuabSO
emissions cap, with a permanent annual cap set at 8.95 million allowances starting in 2010.xThe NO
program has a similar resultgiented approach and ensures program integrity through measurement
and reporting. However, it does not cap N&dnissions, nor does it utilize an allowance trading system.
Instead, ARP N@rogram provisions apply boilepedfic NG emission limits; or ratesg in pounds per
million British thermal units (Ib/mmBtu) on certain cefaked boilers. There is a degree of flexibility,

Chapter 1: Program Basics Page9 of 68
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however. Units under common control can comply through the use of emission rate averaging plans,
subject to requirements ensuring that the total mass emissions from the units in an averaging plan do
not exceed the total mass emissions the units would have emitted at their individual emission rate
limits.

NO x Budget Trading Program

NBP was a markdtasel cap and trade program created to reduce \@issions from power plants

and other large stationary combustion sources during the summer ozone season to address regional air
pollution transport that contributes to the formation of ozone in the easterntebhiStates. The

program, which operated during the ozone seasons from 2003 to 2008, was a central component of the
NGk State Implementation Plan (SIP) Call, promulgated in 1998, to help statesth&aif97 ozone
NAAQSAII 21 jurisdictions (20 statesusl Washington, D.C.) covered by thex$OP Call opted to

participate in NBP. In 2009, CAIR'schgbne season program began, effectively replacing NBP to
continue achieving ozone season Nission reductions from the power sector.

Clean Air Interstate R ule

CAIR required 25 eastern jurisdictions (24 states plus Washington, D.C.) to limit annual power sector
emissions of S&and NQto address regional interstate transport of air pollution that contributes to the
formation of fine particulates. It also reged 26 jurisdictions (25 states plus Washington, D.C.) to limit
power sector ozone season Némissions to address regional interstate transport of air pollution that
contributes to the formation of ozone during the ozone season. CAIR used three separ&ttbased

cap and trade programs to achieve emission reductions and to help states meet the 1997 ozone and fine
particle NAAQS.

EPA issued CAIR on May 12, 2005 and the CAIR federal implementation plans (FIPs) on April 26, 2006. In
2008, the U.S. Coudf Appeals for the DC Circuit remanded CAIR to the Agency, leaving existing CAIR
programs in place while directing EPA to replace them as rapidly as possible with a new rule consistent
with the Clean Air Act. The CAIR{¥@one season and N@nnual prograns began in 2009, while the

CAIR Sfprogram began in 2010. As discussed below, CAIR was replaced by CSAPR in 2015.

Cross-State Air Pollution Rule

EPA issued CSAPR in July 2011, requiring 28 states in the eastern half of the United States to significantly
improve air quality by reducing power plant emissions that cross state lines and contribute to fine

particle and summertime ozone pollution in downwind states. CSAPR required 23 states to reduce

annual S@and NQemissions to help downwind areas attairet@006 and/or 1997 annual Byl

NAAQS. CSAPR also required 25 states to reduce ozone seag@midEns to help downwind areas

attain the 1997 ozone NAAQS. CSAPR divides the states required to redecaissdns into two

groups (Group 1 and Group 2ptB groups were required to reduce their S€nissions in Phase I. All

Group 1 states, as well as some Group 2 states, were required to make additional reductiopns in SO
emissions in Phase Il in order to eliminate their significant contribution to airtgyeibblems in

downwind areas.

CSAPR was scheduled to replace CAIR starting on January 1, 2012. However, the timing of CSAPR's
implementation was affected by D.C. Circuit actions that stayed and then vacated CSAPR before
implementation. On April 29, 2014,KS | ®{ ® { dzZLINBYS / 2dzNIi NBEOSNB SR (K

N
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deadlines by three years. Accordingly, CSAPR Phase | implementation began on Ja@iary 1,
replacing CAIR, and CSAPR Phase Il began January 1, 2017.

Cross-State Air Pollution Rule Update

On September 7, 2016, EPA finalized an update to CSAPR o0zone season program by issuing the CSAPR
Update. This rule addresses the summertime ozone polutidhe eastern U.S. that crosses state lines

and will help downwind states and communities meet and maintain the 2008 ozone NAAQS. In May
2017, CSAPR Update began further reducing ozone seasa@mnhi€3ions from power plants in 22 states

in the eastern UB.

Cross-State Air Pollution Rule Close -Out

'YRSNJ GKS /&Sy 1TANI ! OGQa da3a22R YSAIKO2NE LINRJAAA
contribute significantly to nonattainment or interfere with maintenance of NAAQS in downwind areas

must implenent emission reductions through a state implementation plan (SIP) or, in the absence of an
approved SIP, a federal implementation plan (FIP). When issuing the CSAPR Update in September 2016,
EPA found that, while it would result in meaningful, reamm reductions in ozone pollution that crosses
aidlrasS tAaySaz GKS /{!'tw ! LRFGIS YIe& y20i 0SS adzF¥FAO0AS
obligations with respect to the 2008 ozone NAAQS. However, based on additional analysis conducted

after issuancef the rule, EPA determined in December 2018 that the emission reductions required by

GKS /{!tw !LIRF;IS Ay FIFIO0G g2dAZ R FdzZ fe& FIRRNBaa |If¢f
to this NAAQS. As a result, the covered states do not need tois@Ps to establish additional

emission reduction requirements beyond the existing CSAPR Update requirements to further reduce
transported ozone under the 2008 ozone NAAQS. Likewise, EPA has no obligation to establish additional
emission reduction requaments for this purpose.

Mercury and Air Toxics Standards

On December 16, 2011, the EPA announced final standards to reduce emissions of toxic air pollutants
from new and existing coaand oilfired electric utility steam generating units (EGUSs) in @itates and

U.S. territories. MATS established technolbgyged emission rate standards that reflect the level of
hazardous air pollutant (HAP) emissions that had been achieved by thedréstming sources. These

HAPs include mercury (Hg), rorercury nmetals (such as arsenic (As), chromium (Cr), and nickel (Ni)),

and acid gases, including hydrochloric acid (HCI) and hydrofluoric acid (HF). EPA provided the maximum
3-year compliance period so sources were generally required to comply no later than6\[2ad1b.

Some sources obtained a oear extension from their state permitting authority, allowed under the

CAA, and so, were required to comply with the final rule by April 16, 2016.

More Information

1 Acid Rain Program (ARR}ps://www.epa.gov/airmarkets/acierain-program

1 Interstate Air Pollution Transpohttps://www.epa.gov/airmarlets/interstate-air-pollution-
transport

1 CrossState Air Pollution Rule (CSARR)s://www.epa.gov/csapr
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1 CrossState Air Pollution Rule Update (CSAPR Uptétes://www.epa.gov/airmarkets/final
crossstate-air-pollution-rule-update

1 CrossState Air Pollution Rule Clogsaut (CSAPR Cle8rit)
https://www.epa.gov/airmarkets/finalcsaprcloseout

1 Clean Air Interstate Rule (CAIR)
https://archive.epa.gov/airmarkets/programs/cadweb/html/index.html

1 NOxBudget Trading Program (NBP)@NEIP Calittps://www.epa.gov/airmarkets/noxbudget
trading-program

National Ambient Air Quality Standards (NAARQI®)s://www.epa.gov/criteriaair-pollutants
9t ! Q& /[ f Sty | AhgsAwWNIpE.Gov/airEi@tprog@ms

Emissions Tradingitps:// www.epa.gov/emissionfrading-resources

=A =/ = =

MAT Shttps://www.epa.gov/mats
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Figures
History of the ARP, NBP, CAIR, CSAPR and MATS

2015 - MATS begins

v

2010 - Full implementation of the ARP

A

! Cowee o [GRT
ry

1990 - Clean Air Act T
Amendments .
. . 2003 - NBP begins
establish Title IV ARP (additional states added 2015- CSAPR 50,
in 2004 and 2007) NO, annual, and

NO, ozone programs
begin, replacing CAIR
2009 - CAIR NO, ozone season and

NO, annual programs begin, )
replacing NBP in most states 2017 - CSAFR Update begins

Clean Air Interstate Rule (CAIR)

2010 - CAIR 50, program begins

Source: EPA, 2019

Figure 1. History of the ARP, NBP, CAIR, CSAPR and MATS

Chapter 1: Program Basics Pagel3of 68



(ED ST4
> s
.

2017 Power Sector ProgramsProgress Report
https://www3.epa.gov/airmarkets/progress/reports/program_basics.html

N2

HIA
%\pﬁo Ny
V g
"y
)
¥ agenct

<
AL prote”

Map of Cross-State Air Pollution Rule Implementation for 2017

[l CSAPR States controlled for both fine particles (SO, and annual NO,) and ozone (ozone season NO) - 17 states

[l CSAPR States controlled for fine particles only (SO, and annual NO,) - 4 states

I CSAPR States controlled for ozone only {ozone season NO,) - 5 states

M Georgia is covered by CSAPR for both fine particles (S0, and annual NO,) and ozone (ozone season NO,) - 1 sfafe
The ARP covers sources in the lower 43 states.

The MATS covers sources in all 50 states and US territories.
Source: EPA, 2015

Figure 2. Map of Cross -State Air Pollution Rule Implementation for 2017
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Electricity Generation from ARP-Affected Power Plants, 2005-2017

3000

2000 I

wuu I
0

2005 2006 2007 2008 2009 2010 201 2012 2013 2014 2015 2016 2017

Generation (million MWh)

M Coal M Gas M 00l Other

Motes:

« There is a small amount of generation from "O or "Other” fuels. The data for these fuels is not easiy visitke on the full chart. To more Clearly see the generation data for these fuels, use the interactive features of the figure: click on
the boxes in the legend to turn off the biue and orange categories of fuels (labeled "Coar and “Gas™) and turn on the green and yellow categories of fuels (libeled “OF" and “Other)

Source: EPA, 2019

Figure 3. Electricity Generation from ARP  -Affected Power Plants, 2005 712017
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Chapter 2: Affected Units

The Acid Rain Program (ARP),the Gfosisk 1S ! ANJ t 2f f dziA 2y wgdan$Qa o6/ { !t w
nitrogen oxides (N emission reduction programs, apply to large electricity generating units (EGUS)

that burn fossil fuels to generate electricity for sale. The Mercury and Air Toxics Standards only cover

large EGUs that burn coal or oil to generate electricity for saleidttie primary reason that this report

includes less units for MATS. This section covers units affected in 2017.

Highlights

Acid Rain Program (ARP)

1 1In2017, ARP S@quirements applied to 3,383 fossil fulled combustion units at 1,195
facilities acros the country; 657 units at 295 facilities were subject to the ARPp@Qram.

Cross-State Air Pollution Rule (CSAPR)

1 In 2017, there were 2,287 affected EGUs at 712 facilities in the CSAPR@am. Of those,
1,805 (79 percent) were also covered byPAR

1 In 2017, there were 2,287 affected EGUs at 712 facilities in the CSa®RRMdal program and
2,623 affected EGUs at 837 facilities in the CSARR2d@e season program. Of those, 1,805
(79 percent) and 2,124 (81 percent), respectively, were also edvey ARP.

Mercury and Air Toxics (MATS)

1 The Mercury and Air Toxics Standards (MATS) set limits on the emissions of hazardous air
pollutants from coaland oilfired electric utility steam generating units (EGUS) in all 50 states
and U.S. territories. MATIS issued undesection112 of the Clean Air Act and requires units to
conduct testing and submit emissions data to EPA periodically. EPA is including a summary of
the mercury data submitted by affected sources in this report.

1 In 2017, 530 units at 235d#ities reported hourly mercury emissions to EPA under MATS.

Background Information

In general, ARP; the CSAPR, 8iQxannual, and N@ozone season trading programs; apply to large
EGUg; boilers, turbines, and combined cycle unitthat burn fossil fug serve generators with

nameplate capacity greater than 25 megawatts, and produce electricity for sale. MATS applies only to
coal and oiHired steam generating EGUs (igtility boilers). It does not apply to turbines, combined
cycle units, or to natal gasfired utility boilers. These EGUs include a range of unit types, including
units that operate yearound to provide baseload power to the electric grid, as well as units that
provide power only on peak demand days. The ARPpii@ram applies to aubset of these units that

are older and historically codired.

More Information

1 Acid Rain Program (ARR}ps://www.epa.gov/airmarkets/acierain-program

1 CrossState Air Pollution Rule (CSARR)s://www.epa.gov/csapr

Chapter2: Affected Units Pagel6 of 68
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Affected Units in CSAPR and ARP, 2017
4k
3,383
3k
w
H 2287 2,287
2
k=1
E-1
E
S
=z
1k
657
] —_— —
(]
ARP NO.. Program ARP S0: Program CSAPR S0:and NO.. Annual Programs CSAPR NO,. Ozone Season Program
B CoalEGUs M GasEGUs M OilEGUs Other Fuel EGUs [ Unclassified EGUs

Nates:
« “Unclassified” units have not submitted a fuel type in their monitoring plan and did not report emissions.
= "Othar” full refers 1O UNitS that Burn WaStE, wood, patroltum coke, tire-derived fusl, He
Source: EPA, 2019

Figure 1. Affected Units in CSAPR and ARP, 2017
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Affected Units in CSAPR and ARP, 2017

Coal 575 666 503
Gas 80 2,562 1,498
il 1] 117 249
Other 2 29 37
Unclassified 0 ] 0
Total Units 657 32,283 2,287

itted a fuel type in their monitoring
WASIE, WOOS, pRUFOMUM COKE,

Figure 2. Affected Units in  CSAPR and ARP, 2017
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Source: EPA, 2019
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Chapter 3: Emission Reductions

The Acid Rain Program (ARP) and Cstate Air Pollution Rule (CSAPR)grams significantly reduced

sulfur dioxide (S&), annual nitrogen oxides (MQand ozone season N@missions from power plants.

Most of the emission reductions since 2005 occurred in response to the Clean Air Interstate Rule (CAIR),
which was replacetly CSAPR in 2015. The Mercury and Air Toxics Standards (MATS) set limits on the
emissions of hazardous air pollutants from e@add oilired electric utility steam generating units

(EGUs) and have been one of the reasons for reductions in those ersissioa 2010. This section

covers changes in emissions at units affected by CSAPR, ARP, and MATS between 2017 and previous
years.

Sulfur Dioxide (SO 2)

Highlights

Overall Results

1 Under the ARP, CAIR, and now CSAPR, power plantsigaiNeantly lowered S£&&missions
while electricity generation has remained relatively stable since 2000.

I These emission reductions are a result of an overall increase in the environmental efficiency at
affected sources as power generators installedtoas, switched to lower emitting fuels, or
otherwise reduced their S@missions. These trends are discussed further in Chapter 1.

SO2 Emission Trends

1 ARPUnits in ARP emitted 1.3 million tons of 502017, well below the ARP's statutory annual
cap of8.95 million tons. ARP sources reduced emissions by 14.4 million tons (92 percent) from
1990 levels and 15.9 million tons (92 percent) from 1980 levels.

1 CSAPR and ARIR:2017, the third year of operation of the CSAPRB&ram, sources in both
the CSAPRQ annual program and ARP together reduced &issions by 14.4 million tons (92
percent) from 1990 levels (before implementation of ARP), 9.9 million tons (88 percent) from
2000 levels (ARP Phase 1), and 8.9 million tons (87 percent) from 2005 befete
implementation of CAIR and CSAPR). All ARP and CSAPR sources together emitted a total of 1.3
million tons of S@in 2017.

1 CSAPRAnnual S@emissions from sources in the CSAPRp&&yram alone fell from 8.1 million
tons in 2005 to 0.8 million toris 2017, a 91 percent reduction. In 2017 ;&@issions were
about 1.2 million tons below the regional CSAPR emission budgets (0.7 million in Group 1 and
0.5 million in Group 2); the CSAPR &@ual program's 2017 regional budgets are 1,372,631
and 597,99 tons for Group 1 and Group 2, respectively.

SO: State-by-State Emissions

1 CSAPR and ARProm 1990 to 2017, annual S€missions from sources in ARP and the CSAPR
SQ program dropped in 46 states plus Washington, D.C. by a total of 14.4 million tons. In

Chapter3: Emission ReductionsSulfur Dioxide (S€) Page20 of 68
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contrast, annual S@emissions increased in two states (Idaho and Vermont) by a combined total
of 7 tons from 1990 to 2017.

1 CSAPRAIl 22 states (16 states in Group 1 and 6 states in Group 2) had emissions below their
CSAPR allowance budgets, collectibglyabout 1.2 million tons.

SO2 Emission Rates

1 The average S@mission rate for units in ARP or CSAPRo&@ram fell to 0.12 pounds per
million British thermal units (Ib/mmBtu). This indicates an 84 percent reduction from 2005 rates,
with the majority of reductions coming from ccéited units.

1 Emissions have decreased dramatically since 2005, due in large part to greater use of control
technology on coalired units and increased generation at natural giasd units that emit very
little SQ emissions.

Background Information

SQis a highly reactive gas that is generated primarily from-Goadl power plants. In addition to
contributing to the formation of fine particle pollution (BN), S@emissions are linked with a number
of adverse effects to human healdndecosystems

The states with the highest emitting sources 890 have generally seen the greatest 8@ission

reductions under ARP, and this trend continued under CAIR and CSAPR. Most of these states are located
in the Ohio River Valley and are upwind of the areas ARP and CSAPR were designed to protect.
Reductionsunder these programs have provided important environmental and health benefits over a

large region.

More Information
i Power Plant Emission Trenld$ps://www.epa.gov/airmarkets/poweiplantemissiontrends
Air Markets Program Data (AMPIps://ampd.epa.gov/ampd/

Acid Rain Program (ARRps://www.epa.gov/airmarkets/acierain-program

CrossState Air Pollution Rule (CSARR)s://www.epa.gov/csgr

Sulfur Dioxide (SPollutionhttps://www.epa.gov/soz2pollution

ParticulateMatter (PM) Pollutiorhttps://www.epa.gov/pm-pollution

= =/ =4 =4 4

Power Profilehttps://www.epa.gov/energy/powesprofiler
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Figures
S0: Emissions from CSAPR and ARP Sources, 1980-2017

20
= s
E
E
AT}
£
w
2 s

SAPR S0:Phase 2 Budget (2017 and beyond)
0 I
1980 1990 1985 2000 2005 2010 2015 2017
I ARP I ARP and CSAPR [l CSAPR not ARP ARP not CSAPR

Notes:

= 50: values are shown as milions of tons.
» For CSAFR units not in the ARF. the 2015 annual S0: emissions were applied retroactively for each pre-CSAFR year following the year in which the unit began operating
« There are 3 small number of sources in CSAPR but not in ARP. Emissions from these sources comprise about 1 perosnt of total emissions and are not easily visible on the full chart

Figure 1. SO, Emissions from CSAPR and ARP Sources, 1980 2017

Source: ERA, 2018
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Figure 2. State -by-State SO, Emission s from CSAPR and ARP Sources, 19901 2017
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